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ABSTRACT

DUDLEY KNCX LIBRARY
MAYAL POSTGRADUATE SCHOOL

This report covers work done at the Naval Air Rework Facility,

North Island (NAVAIREWORKFAC NORIS), California, during October,
November, and December 1976. A study of the airborne concentrations
of four toxic vapors was made at the Helicopter Blade Bonding Shop
and the Electroplating Shop. The four vapors were:

Acetone Toluene

Methyl Ethyl Ketone (MEK) Methyl Chloroform
An attempt was made to study a fifth toxic vapor, hydrogen cyanide,

but this was unsuccessful because of the inability to calibrate the

Wilks Portable Infrared Gas Analyzer (MIRAN I) used in all work done.

Results indicate that, in general, concentrations of the
above vapors are within Occupational Safety and Health Act (OSHA)
limits for human exposure, based on a long-time (8-hour) average.

Occasional peaks were found where limits were exceeded.

The MIRAN I is a useful, dependable vapor conceﬁtration
analyzer. It should be used to study concentrations of the above
vapors and other vapors of possible interest at any part of the
North Island complex where humans are exposed to tnese vapors in the

normal course of their work.
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I. INTRODUCTION

A. It has been the intention of the Aireraft Environmental
Support Office (AESO), Code 64270, North Island, California, to
investigate the airborne concentrations of various toxic chemicals
used and/or possibly produced in certain operation areas at the
North Island facility. In particular, toxic chemicals airborne
concentration in two areas were desired:

1. Heliéopter Blade Bonding Shop - Shop No. 93432, Bldg. 2

2. Electroplating Facility - Shop No. 7331, Bldg. 472

There have been previous efforts to determine toxic chemical
concentrations in these areas. The facility industrial hygienist,
Mr. Mike Padilla, hés periodically visited the above two areas and
made measurements of chemical concentrations. His results have been
reported in the Regional Dispensary Report files. In addition,
reference (1) reported on evaluation of ambient air in Shop No.

93432, Bldg. 2.

B. The methodology used by Mr. Padilla involved sample
‘collection using air impingers and subsequent wet chemistry work,
references (2), (3), and (4), to determine the contents of the
impinger solutions. Air impingers work on the principle of bubbling
air through various solutions which "capture" by chemical reaction
the chemicals whose airborne concentration is desired. The

methodology used in reference (1) was a Hydrocarbon Flame Ionization




l Detector located in the AESO Mobile fmissions Laboratory. This
instrument was not specific for the toxic chemicals tested for
acetone and methyl ethyl ketone, but it did, by indirect means, give
an indication of the chemical concentration in the ambient shop

air. These levels were all well within OSHA eight-hour average
exposure limits. The work of Mr. Padilla in the plating area
indicated that toxic cyanide levels were within OSHA limits.
However, since a specific ion electrode was used to measure impinger
collected solutions, the source of the cyanide ion is somewhat
obscure. That is, did it come from hydrogen cyanide gas, from
cyanide salts that somehow or other became airborne, or from some

other source?

C. The time duration of the previous measurements is open to
criticism. The work was done infrequently, and when it was done,
covered only a small period of daily work. It was thought that a
method for monitoring ambient air concentrations as often as desired
and for as large a period as desired should be developed. It should
be possible to monitor 24 hours a day for several days so as to get
a good representative look at shop air contents. Any monitoring
method that would cover such periods of time would necessarily
require sophisticated instrumentation that would continuously
monitor and record concentraticns. A suitable instrument was
available from the AESO group. It was a Wilks Scientific
Corporation MIRAN I Portable Gas Analyzer (No. 5633) with

accessories.
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I (R) MIRAN-1 CALIBRATE MODE INCLUDING INJECTION SYRINGE.
ELECTROPLATE SHOP.

1 (B) MIRAN-SNIFFING MODE ELECTROPLATE SHOP.

FIGURE 1
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D. The MIRAN I uses infrared radiation which is passed
through (variable path lengths) air containing the material whose
concentration is desired. Energy is absorbed by the material and
air, and the attenuated radiation (the signal) is detected,
measured, and recorded. The MIRAN I is calibrated for a specific
material (Appendix A) and is then taken into a shop area to "sniff"
the air and record concentrations of the material in question. The
concentrations are also recorded on a strip chart recorder for
record purposes. The output signal is a voltage in the (0-1) range
but is converted and reported in terms of parts per million (ppm).
The instrument can remain on station for as long as desired and will
give a continuous record of material concentrations that it "sees™.
The instrument sniffer is a long flexible tube with a cylindrical
air inlet at its end. The cylinder contains a filter to protect the
instrument optics from particulate matter. The tube is attached to
the instrument cell, which in turn is attached to a small air pump,
which moves the sample air through the cell; and this provides a
continuous sample for monitoring. The instrument with its sniffer

tube attached is shown in Figure 1.

E. This report covers the attempted calibration of the
MIRAN I for five toxic materials as follows:
1. Acetone

2. Methyl Ethyl Ketone (MEK - also 2 - Butanone)

3. Toluene

I'd




4. Methyl Chloroform (1, 1, 1 Trichloroethane)
5. Hydrogen Cyanide (Hydrocyanic Acid) - Calibration

not possible.

The first three of these materials are found in the Blade Bonding
Shop and the last two in the Electroplating Shop. It should be
noted that hydrogen cyanide is not normally expected to be found in
any lethal concentration. However, since tanks of cyanide salts are
located in thg Electroplating area, it was decided to sniff this

area for possible concentrations of hydrogen cyanide if calibration

is successful.

F. 1In addition, the report covers investigations of what
materials are used in the two shop areas and, in particular, which

of these materials are toxic.

G. Finally, the report presents the results of taking the
MIRAN I into the shop areas to monitor the.ambient air for the above
materials. Due to time limitations, the monitoring covered a period

of about one week in each shop.

r4~




II. BLADE BONDING/ELECTROPLATING SHOPS MATERIAL USAGE

A. General

1. The writer spent some time in the two previously
mentioned shop areas talking to the operating personnel and
observing the normal shop operating procedures. It was determined
that the materials used in each shop are under the control of a
Materials Laboratory Scientist. The people from the Materials
Laboratory who currently have responsibility for materials usage in
each shop are:

a. Helicopter Blade Bonding Shop - Mr. Jack Diamond,

who in turn reports to Ms. Carol Duesler.

b. Electroplating Shop - Mr. Raeburn Solberg, who in

turn reports to Mr. Vic Folsom.

2. Some time was spent with Mr. Diamond and Mr. Solberg
consulting on how material usage was specified and controlled. The

general picture developed is presented in the following material.

B. Helicopter Blade Bonding Shop

1. A schematic layout of the Helicopter Blade Bonding
Shop No. 93432 is shown in Figure 2. All sorts of chemicals are
used at various locations in the shop. All materials are checked as
received by the Materials Laboratory to insure that specifications
are met. Control is maintained via LPS which are on file in the
Materials Laboratory and updated as needed. The original source of

these LPS's are manuals issued by Boeing and Sikorsky.
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2. A list of materials in use is presented in Table I.
This table is not complete, but covers most materials used in any
ma jor amount. The solvents are the materials checked in this
report. In particular, acetone and MEK were monitored in the shop.
The MIRAN I was calibrated for toluene in addition to acetone and
MEK. However, during the period the author did this work, toluene
was not used in the shop.

3. The Sikorsky H-53 blade has LPS No. 630, addendum 2,
4 August 1975, covering materials used in its cleaning, bonding, etc.
The Boeing H-46 blade has LPS No. 630 addendum 1, 6 June 1975,
covering materials used in its cleaning, bonding, etc. There is
very little H-3 blade work done. The LPS applicable is probably the
same as that for the H-53.

4. The main function of the shop is to replace blade
boxes/pockets, install trailing edge pieces as needed, install
deicing boots, and leading edge abrasive strips, etc. 1In the
process of doing these jobs, it is necessary to strip and clean
surfaces and to prepare them for bonding by priming and applying
adhesives. The prepared pieces must have heat applied to complete
the bonding process.

5. The four solvents in Table I were the ones considered
to be toxic and objectionable from the odor standpoint. Of these,
only two, acetone and MEK, were investigated in the shop. The other
two were not; ethanol because of its small use; toluene because, as
noted above, no operations involving it were done during the time of

the author's investigation. The four solvents and acetic acid are
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TABLE I

MATERIALS USED IN HELICOPTER BLADE BONDING SHOp NO. 93432, BLDG. 2

Solvents Primers Adhesives
Acetone EC-1290-10% Solids (MMM) AF-6 Bonding Film (MMM)
Methyl Ethyl Ketone (MEK) EC-1660-5% Solids (MMM) AF-13 Bonding Film {(MMM)
Toluene EC-3917- (MMM) AF-30 Bonding Film (MMM)
Ethyl Alcohol (Ethanol) EC-3901-12% Solids (MMM) AF-126-2 Bonding Film
EC-2216 A/B (M)
MMM=Minnesota Mining & AF-126-3 Bonding Film
Mfg. Co. Proprietary ()
AF-6030
EC-1945
Acids
Hydrochloric
Acetic
Sulfuric
Cleaners

Cronak (Sodium Dichromate, Sulfuric Acid, Water)
Cleaning Compound, Aluminum Surface (MIL-C-5410)
Dalic 1010C

Turco 2623 (Alkaline Clean)

Zinc Plate Solution

Degreaser
Methyl Chloroform (1, 1, 1 - Trichloroethane) MIL-T-81533A




normally handled in polyethylene type squeeze bottles with color-
coded caps. Color coding is often mixed up by shop personnel. The
shop areas where these solvents are used are:

a. Water Break Table - where blade spar surfaces are

¢leaned and prepared for bonding.

b. Work Bench - northeast corner of shop - where
boxes/pockets are cleaned, primed, and prepared for bonding.

¢. Various Jigs - where it is occasionally necessary to
wipe prepared surfaces with the appropriate solvent. There are
other occasional uses of solvent at various other shop locations but

usually in small amounts.

6. The primer contents are not exactly known, but they

.do contain MEK in major amounts. When they are used at the primer

work bench or at the jigs, heavy fume concentration is quite

noticeable.

7. The bonding process itself involves chemical reaction
under heat and pressure. Objectionable fumes are released and are
quite noticeable. The chemical content of these fumes is not
known. It is suspected that they are a complex mixture of many
things among which may be various amines, isocyanates, etc. The
MIRAN I may be used to analyze for theée chemicals, but the exact
fume composition must be known in order to calibrate the
instrument. In view of these considerations, no attempt was made to

sniff the fumes from the bonding processes.




C. Electroplating Shop

1. A schematic layout of the Electroplating Shop
No. 7331, Bldg. 472, is shown in Figure 3. This layout is based on -
several engineering drawings obtained through Mr. John Parker, Code
64230. Mr. Parker has been of great help in showing the writer
through the electroplating area, explaining the intended functions
of the equipment, providing details of construction of the various
tanks, and many other ways. Mr. Parker further provided
consultation and enlightening discussions during the nine weeks of
the writer's residence in San Diego.

2. It should be noted that a number of changes have been
made in the use and location of electroplating tanks, that is,
changes related to what would be shown on original engineering

drawings. Figure 3 indicates the contents of most tanks and

indicates the general flow of the sump/drainage system. Shown in
particular are the separate drain lines for the cyanide tanks. For
the most part, the cyanide drain lines are routed over drainage

ditches to the cyanide sump.

3. The materials used in the various tanks are under
control of the Materials Laboratory. It is their responsibility to
specify what is to go into each tank and the concentration,
temperature, degree of agitation purity, pH, etc. This is currently
the responsibility of Mr. Raeburn Solberg, who has been of great
help in providing the writer with LPS concerning materials used.

Mr. Solberg further provided consultation on the makeup, disposal,

and general treatment of the various chemical solutions.
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4, A list of the various tanks and their chemical
contents are shown in Tables II, III, and IV. These tables contain
other information of interest such as applicable LPS numbers, tank

areas, type of ventilation, OSHA tank classification, and threshold

limit values where applicable. Where a material is considered

toxic, it is so indicated.

.5. The two materials of most interest are cyanide and
methyl chloroform. The cyanides are in the form of dissolved salts
and normally exist in basic solution (pH 10). The possibility of
the existence of hydrogen cyanide over the cyanide tanks or cyanide
rinse tanks is of some concern. Since parts are immersed in the
various solutioﬁs, it is possible that momentary "puffs" of hydrogen
cyanide could be generated, if residual gcid should contact a
cyanide soluticn or vice versa. The cyanide sump is another
possible source of hydrogen cyanide. The possibility of "accidents"
or human failure could lead to conditions where appreciable
quantities of cyanide solution and acid solution would mix and
generate hydrogen cyanide. However, the possibility of this is
quite small. Cyanide and cyanide wash-water tanks are constructed
with no bottom outlet. They do have overflow weirs to the drain
lines and hence to the cyanide sump. Solutions can be totally
removed from these tanks by pumping them to bags on trucks, and then
removing them to the chemical treatment plant. However, some
cyanide solutipns have been put in tanks never intended for them,

tanks with bottom outlets and with air agitation. Cyanide tanks

11-8
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should have no air agitation. Also, it is occasionally necessary to
recirculate solutions using portable pumps and lines. In view of
all this plus the possible "act-of-God" type of failure, such as
earthquake and massive tank rupture, there is always a small but
infinite possibility of large amounts of cyanide solution contacting

a large amount of acid and generating hydrogen cyanide.

6. The writer's main interest was to use the MIRAN I to
sniff for hydrogen cyanide at any point where it might exist. The
MIRAN I might be'calibrated for hydrogen cyanide and could possibly
provide a sensitive way of detecting this material. Also, since
there is a degreasing tank in the Electroplating Shop, the MIRAN I
was calibrated for methyl chloroform and then used to sniff the air

over and around this tank.

7. It should be noted that the MIRAN I could be used to
sniff for other materials in this area such as various acids, etec.,
but it was not the purpose of this work to do material other than
cyanides and chloroform. There is one bothersome material which may
be amenable to infrared detection. This is the hot mask material,
Mask Coat No. 2, also called Eronel, which is classed as both a
toxic and burn hazard (used at about 400°F). The tank containing
this material has air suction venting along one edge, but it still
gives off a considerable objectionable odor. The chemical makeup of

the material is not known. It is suspected to contain a polyvinyl

1-17




butyrate, plus other chemicals. To sniff this tank with the MIRAN I

would require a knowledge of the chemical vapors given off so
calibration work could be done. However, there is some worry about
doing this because of possible vapor condensation on instrument
optics with resulting ruin of the instrument. It is the writer's
understanding that serious consideration is being given to replacing
the Mask Coat No. 2 with ordinary wax. If this is done, potential

toxicity/burn problems would disappear.
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III. CALIBRATION OF THE MIRAN I INFRARED PORTABLE GAS ANALYZER

A. General

1. A complete description of the MIRAN I portable
infrared gas analyzer is given in Appendix A. Section 3 on
operations contains the calibration procedure. This procedure was

followed exactly for the five materials dealt with in this report.

2. Small amounts of relatively pure:

Acetone - Liquid - Boil Point 56.5°C
Methyl Ethyl Ketone - Liquid - Boil Point 79.6°C
Toluene - Liquid - Boil Point 110.6°C
Methyl Chloroform - Liquid - Boil Point 74.1°C
Hydrogen Cyanide (HCN) - Gas - Boil Point 26.0°C

were obtained. The liquid forms were injected into the calibration
system using hypodermic syringes. Hydrogen Cynaide was injected
using a gas-tight syringe. Since microliter (ul) amounts were used,
the liquids vaporized very quickly so that an equilibrum

concentration was rapidly established.

3. Initial checkout procedures and preliminary steps of
Section 3 were done and results recorded in the record book, which
is really Appendix B. Since this record book is the repository of
permanent records of work done for this report, copies of specific
things alluded to will be made. There is, of course, only one copy

of the record book. Initial checkout involved generating the 2.5 to

-1

-




14.5 micron () wavelength sweep for air so it could be compared to

what the MIRAN I instruction book said it should look like. This
was done énd the results are shown in Figure 4. It should be
compared to Figure 3-1 of Appendix A. Figure 4 is a copy of Page 11
of the record book. It can be seen that the form of the generated
sweep agrees quite well with the typical curve. The mode of
operation during the cure generation is that of the sniffing.mode
shown in Figure 3-2 of Appendix A. Everything appeared normal, so
calibration of the above five material proceeded. Pertinent
parameters for these material are indicated in Table V. Typical

spectra for air and other materials are available in reference (5),

(6), (7) and (8).

4., The data of Table V served as orienting data.
The path length and wavelength indicated would be selected; but all
possible parameters would be varied to try to maximize the signal
produced, in order to get as much scale reading as possible. This
involved varying the gain, slit opening, and path length. The
wavelength was varied slightly around the recommended wavelength.
This was necessary because of the slight amount of "play" in the
wavelength selection wheel. The time constant was also varied so as

to give a relatively fast signal response.

B. Calibration Procedure

1. The procedure will be outlined. See the record

book for details.

v, o
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a. The first step was to estimate the number of
microliters of liquid or gas needed to produce concentrations up to
and somewhat beyond those of maximum allowable exposure. The volume
of the cell and recirculating pump and lines was known to be 5.64
liters. All work was done at room temperature (297°K) and
atmospheric pressure of (1 atm). Based on this the following

equation was used:

Vit (u1) = (cppm MOL WT * P, 5.64)
LIQ. 'R ° T - 103
where:
VLIQ. = Liquid volume in microliters
Cppm = Concentration in parts per million
PATM = Pressure in atmospheres (1 atm)
LIQ. = Liquid density
R = Gas constant (0.08205)
T = Absolute temperature (297°K)

Tables were made of V(ul) versus Cppm' These could be used to

relabel the absorbance scale divisions of the recording meter in ppm.

2. Once the approximate liquid quantities were known,
the MIRAN I was set up in the calibration mode shown in Figure 3-2
of Appendix A. An amount of pure liquid was prepared in a
microliter syringe and injected through the rubber septum of the
recirculating pump. The amount used was approximately that

corresponding to maximum allowable concentration. When equlibrium

-5




was established, MIRAN I parameters were varied to try to get a
signal whose magnitude was at least half scale, if possible. Once
the parameters were set, they were maintained for repeated
recalibrations so as to obtain repeatable data. Between each
calibration, clean air was pumped through the system to purge it.

This latter was done in the sniffing mode.

3. Typical results of varying the path length vernier
when calibrating acetone are shown in Figure 5. 1t was immediately
obvious that the path length maximums do not occur at exact digits
of the vernier dial, but at points in between. The maximum signal
is found by roughly setting the vernier, and consequently the path
length, to a given value and then varying around this value, usually
up scale, to obtain the best signal. Other parameters are varied at
the same time to get ﬁhe best signal possible.

4. With all parameters determined, the cell is purged
and a calibration started. Now, however, the liquid is injected one
microliter at a time and equilibrium estalished. This is repeated
to 10 yl, which is the limit of the 1liquid syringe. 1In the case of
acetone, a total of 20 yl was injected per calibration. A typical
curve for acetone is shown in Figure 6.

5. Several consistent calibrations were averaged and the
data fitted with a second order polynomial in the least squares
sense. This was done on the Wang 2200C, located in Module 1 and

belonging to the AESO group.
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6. This procedure was followed for each of the materials
of Table V. The calibration equations are summarized in Table VI.
The calibration parameters actually used are shown in Table VII. A

typical calibration curve is shown in Figure T.

7. The HCN gas needed for attempted calibration was
obtained from Fumico, Inc., Amarillo, Texas, in a lecture bottle
sizeA(ZOO pl). The gas was released from the slightly warmed bottle
( =35 F) by withdrawing it into a gas-tight syringe. The syringe
was then used to inject the gas through the rubber septum of the
circulating pump.of the calibration system. The range of
concentration desired was 0-15 ppm. Since the calibration volume is
5.64 liters, an injection of 5.64 microliter (ul) would give a

concentration of one ppm. Thus, 15 ppm requires 84.6 ;1 so that a

100 yl syringe was used.

8. A literature search indicated the HCN had a fairly
strong absorbance peak at 14.1 microns (reference (5)). Initial
instrument parameters were:

Slit - 2mm GAIN - X10

DIAL - 1.4 (= 1 meter) TIME CONSTANT - 2.5 seconds

and variations were made from these values.

9. Repeated injections of pure HCN gas in the amount of
100 pl were made with no response from the instrument. All sorts of

parameter variations were tried. Path lengths were varied from 2 to

-9
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20 meters, wavelength was varied around 14.1u and various slit

openings tried. Nothing worked.

10. At this point it was thought that perhaps HCN gas was
not actually reaching the instrument. To be absolutely sure that
HCN gas was indeed being injected, it was decided to inject 1liquid
HCN. Calculations were made as to the liquid equivalent of 100yl of
HCN gas. The figure was 1.75ul of liquid. Accordingly, a liquid
syringe was used to inject about 2ul of liquid HCN. There was
absolute visual evidence of liquid HCN being injected into the

calibration pump. Still there was no instrument response.

11. Further consideration led to a suspicion that the HCN
was not staying in the vapor state inside the cell, pump and so
forth of the calibration system. It might be condensing on cold
metal parts. However, this did not seem too plausible an argument,
since higher boiling materials had been sucéessfully calibrated.
However to prove the point, the whole system was put in an oven for
some time to bring its temperature above the boil point of HCN.

Then liquid HCN was injected into the hot instrument. Still no

reponse.

12. Much thought and discussion ensued, with the result

being that the reason no signal was obtained was the very low

concentration of HCN. The OSHA upper limit for HCN vapors is 10 ppm.

This is apparently below the lower detectability limit of the

instrument for HCN vapors!
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13. To be sure that the MIRAN I was functioning properly,

I an acetone calibration was done immediately after the last attempted

TN S WY

HCN calibration. The instrument worked perfectly on the acetone.
At this point any further calibration attempts with HCN were ;

abandoned.
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Iv. BLADE BONDING/ELECTROPLATING SHOPS AMBIENT AIR MONITORING USING

THE MIRAN I - RESULTS AND DISCUSSION

A. Helicopter Blade Bonding Shop

1. The MIRAN I was taken to the Helicopter Blade Bonding
Shop to sniff for acetone and MEK. Before use on the site, the
MIRAN I was check calibrated for each material. This was done by
setting all the parameters as per the calibration work done_in
Module 1. Due to the slight "play" in the wavelength set wheel, it
was necessary to make very small movements with this wheel to get
the meter readings to agree with the previous calibration. Once

this was done, the MIRAN I was ready for use.

2. The main problem at this point was to be sure of what
work was going on where, and at what time, so that the sniffer could
be set-up to monitor the work. This involved getting the
cooperation of the day shift foreman, Ms. Billy Nelson, and her
assistants and workers. They were very interested in what was being

done and cooperated fully.

3. The first point at which monitoring was done was the
priming work bench (see Figure 2) in the northeast corner. The
sniffer was set at about "nose" level and left in place
approximately 24 hours. The chart speed of the recorder was slowed
to 180mm per hour so as to limit the amount of paper used. There

were only a couple of times during this period when box/pocket

v-1
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cleaning was done using acetone. After cleaning, the box/pocket
would be primed, usually with box/pocket 1660 primer. This primer
has a lot of MEK in it, yet no signal appeared since the instrument
was set specifically for acetone. There were also times during this
period when people "played" by soaking either cheesecloth or a
cotton wad with acetone and waved it around the sniffer. The result
was to drive the pen off scale almost instantaneously. There was
also a tendency on the part of personnel to leave the soaked cotton
wads and cheesecloth lying around on the bench. This would give

rise to higher level readings.

4. The 24-hour period gave too long a record to include
in this report. What is shown in Figure 8 is a section of this
period which includes box/pocket cleaning and priming and time when
no work was done. It is quite obvious that the only time the OSHA
limit was exceeded was when people "played". The long-time average

exposure would be quite low, less than 20 ppm. The complete 24-hour

monitor record is on pages 75 and 77 of the record book (Appendix B).

5. Next, the MIRAN I was next field calibrated and set
for MEK. Following this, three primers were sniffed right over the
open containers. The primers were 1290, 1660, and 3917. Every one
of the primers sniffed gave an off-scale signal, which indicates a
high content of MEK. Also sniffed at this time was a waste
container into which was thrown cotton and cheeseclecth that had
been MEK soaked. Since MEK vapor is heavier than air, there is a

level of sniffing effect. About one foot above the container the

V-2
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signal is within OSHA limit; but at the top of the container, and
slightly below the top, the signal is off scale. Next some cleaning
work on the water break table, which is at the east end of the shop
was monitored. The cleaning is done by soaking cheesecloth in MEK
and wiping the spar at the point where the box/pocket is to be
bonded. The MEK comes from polyethylene wash bottlies or a gallon
jug, usually the wash bottle. The sniffer was located right over
the cleaned surface and also at approximate nose position of the

worker. These results are shown in Figure 9.

6. At this point, two blades located in jigs in the
center of the shop were to be MEK wiped and primed with 3917
primer. A typical "path" through the shop is shown in Appendix C.
Noted on this are points at which sniffing was done. The jigs have
record books that remain permanently with them. An H-3 blade with
some missing pockets was on Jig No. 4250 and another H-3 blade with
all pockets missing was on adjacent Jig No. 4249. Both jigs were
located about the center of the shop. The record of what occurred
during the MEK wipe on Jig No. 4249 and the priming on Jig No. 4250
is shown in Figure 10. It is quite obvious that there are short
periods of time when the worker "sees" MEK concentration greater
than the OSHA limit. The MEK wiping cperation involvel carrying a
plastic gallon jug of MEK around and using it to soak cheesecloth

used for wiping.
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FIGURE 10

Priming And MEK Wiping Of H-3 Blade Spar
Helicopter Blade Bonding Shop




7. The plastic jug had a leak and MEK pools were left
wherever the jug was put down. Also, the soaked cloths were left
lying around in a random manner. Thus, the MEK odor was quite
noticeable. What one might see from such cloths is shown in
Figure 11. The sniffer was located near and far away from a

previously soaked cloth lying on a jig.

8. One final piece of work in the Blade Bonding:Shop was
to recalibrate the MIRAN I for acetone and move the instrument back
to the box/pocket priminé bench. Then an acetone wipe of some 12
pockets was monitored. The general acetone level during this period
was well within the OSHA limit. A couple of peaks approached the
limit, but the time-average concentration was quite acceptable.

These results are shown on Page 85 of the record book (Appendix B).

B. Discussion - Helicopter Blade Bonding Shop Results

1. It should be noted that the work done here was done
Just after the completion of the installation of a new air

conditioning/air movement system for this shop in Building 2. The

contractor was having some start-up difficulties with controlling

the temperature and humidity in the shop, but in general things were
on time as specified. The temperature in the shop should be in the

70-85°F range, and the relative humidity 60%.

2. Prior to the new installation, there apparently were

some serious fume problems. The writer did not observe these prior

Iv-7
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conditions, but was apprised of the poor condition by the various

e i

—

shop people. It appears that the new air system is a definite

improvement over the old system. The only problem of fumes that

occurred during the week the writer spent monitoring with the
MIRAN I was when the contractor turned on, for the first time, two ]
high power heaters in the air system. Due to "bake out", a
noticeable unpleasant odor was present for the better part of the
day. This will disappear with time, and so was a "one-time-only"
event. However, there were heavy personnel complaints of sore

throats, headaches, and so forth, while the odor persisted.

3. The monitoring results for acetone and MEK indicate

that acceptable levels of these materials are what normally occur.

There will be occasions when peaks of concentration are above the

OSHA 1imit, but they do not persist. There is a close correlation
between peaks and material handling by individual workers. Soaking
of cotton wads and cheesecloth is common, and then these are left

lying around in a random manner. This appears to be the normal way

for people to work.

4. Monitoring for longer periods of time could be done
to get a more representative record of "normal" shop operations.
There might be high activity periods where airborne material
concentrations would be higher than those recorded by the writer.
However, it would appear longer monitoring periods would not reveal

appreciably higher concentration levels. This is purely conjecture )

on the part of the writer.

b ] 'l\
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5. The MIRAN I proved to be an accurate, sensitive, and

dependable instrument for monitoring airborne concentrations of

materials used in the shop. The MIRAN I was calibrated for toluene,

but no toluene using operations were done during the week the writer

spent in the shop. The MIRAN I could be calibrated for other
materials such as ethanol (ethyl alcohol), acetic and other acids,

amines, and so forth, and then used to monitor for these materials.

6. There was some discussion with shop personnel
regarding fumes released during the bonding process where heat and
pressure are applied to the primed parts with their accompanying
adhesives. The bonding reaction is a complex one, and it would be
necessary to determine the composition of the vapors. With the
composition known, pure materials could be obtained, insofar as

possible, and the MIRAN I calibrated. Then it could be used to

sniff and monitor the bonding process.

C. Electroplating Shop

1. After the Blade Bonding Shop work, the MIRAN I was
brought back to Module 1. An air run was done to recheck the
instrument and all was in order. Next a check calibration was done
on methyl chloroform, and then the instrument was moved to the
Electroplating Shop and set up near the degrease tank P7-2 (see
Figure 3). It was set on a portable cart so that it could be moved
about the shop. The workers use the tank by raising and lowering a

basket with a hanging controller located along the east edge of the

IV-10
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tank. The tank itself contains methyl chloroform vapors produced by
heating coils at the bottom of the tank. The rising vapors are
trapped in the tank by refrigeration coils around the internal
periphery;’at a point starting 22 inches below the tank top. The
rising vapors condense and drip back into the tank. Locating the
sniffer at various postions over the open tank should give some idea

of the efficiency of the refrigeration coils in containing the

vapors within the tank.

2. The sniffer was placed at the points shown in

Figure 12. The three points along the east edge of the tank were
placed at about the nosec level of workers. The other points were
located at tank-top level, with the exception of position 13 which
is a point to which the sniffer was raised because of a high level
of MEK concentration found at position nine. Exhaust air slots were
located along east and west tank edges at tank-top level, but air
flow appeared to be quite small. The basket was raised and lowered

during monitoring periods.

3. All positions gave airborne concentrations within the
OSHA limit except positions six and nine. Position nine was so bad
thét concentrations were for the most part off scale, so after
recording at tank-top level for about one-half hour, the sniffer was
raised 15 inches above tank-top level to position 13. The

concentration immediately dropped below OSHA limit value and stayed

v=-1l
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there for the duration of the monitoring period. The signals were
all quite noisy, probably due to complex air current movements over
the tank. Raising and lowering of the basket was picked up by the
sniffer, particﬁlarly if the basket was left in the raised position
for any length of time. Typical results are shown in Figures 13,

14, and 15.

4, The next work planned in this area was to sniff for
HCN gas over cyanide, cyanide rise, and cyanide sump tanks. The
possibility of HCN exists for two main reasons. In the process of
electroplating parts, they are dipped into acid, rinsed, and then
dipped into cyanide solution, or vice versa, so pockets of acid may
contact cyanide solution and generate HCN. Also, aqueous solutions
of cynaides hydrolyze slightly at room temperature to form small
amounts of HCN. The éolution temperature, pH, and sodium hydroxide
content largely determine the rate of hydrolysis. Hydrolysis rates
increase appreciably with temperature. Also, there is a pronounced
variation in HCN concentration above cyanide solutions with change

in pH. This can be seen from the following:

NaOH HCN Gas Above Solution *
In Solution (%) mm Hg PPM
0.6 0.13 171
1.0 0.075 99
2.0 0.025 33
V=13

AN




doys mc_um—aoLuumwu

2-Ld Muel 40 | UO131S04 3V UO]IBJIUIIUO) WJ040401Y) 1AY3oW-3ndIng | NYYIW °

€1 3¥N914

comem.

LETRY

r—,
|

Qi

5] - T v
RN TS P e o L ey
o W T AN SV P o —
: 2y AT ¢ 1 oas o T S | Y e = 5
.nlll .Tuml*... E _ I | ﬁc.._;\\\.__.ﬁ w -_\)\.J_L._D __.MS-.&((._F.G\(- ¥ \.1_ : n)ﬂ._."..“h.l_lﬁrwx/\-.h(l). _-}H-C. \..r; - _ 5 et
= s Fa ol lr—.] —_— | : H ! 1 A P __,. H _.A ' T B 4"1..._.53 PR
't $ i : = e : ! - wd no \ $ i w : HEM | s
: 3 | ;i ¢ _ _ [T ] E -t i R i R _ MR
spsstalto e 3 b ] | | | | | SR I O g
) 3 T | . o il f 1. 3.0 3 ara g N
i =t ——t——t- L = s : IS U SR TS
E . L | | I b P 1
—— i B o | i i i { = & w0
5 : ' i . P “ :nd s ” ; u L :
: m .. HE ” ] v = g |1_hr.ll e s Sl .I.—-i,ulm.ll.‘llunllfi.l Le=r s
by s 3 8 % 4 ] _ | > , S =
; roee T H ! ! : | ! }
: : m : . ! -t : ) & ! J ! ,“ ! i “ [}
el # | e i 8 — e e g
: E | _ m i | i ¢ ¢ 21 1| .
| H | | Vot 5 g i ; i T =
nllflﬂ:hiu-WWFtl _ _ £ i BEREITRE
! I St = S g ’ ] _ fi by | |
: m : m i, b _ T __.,...HIJJ-,&W-: .....
: - H ' i< H R
e | _ © | | e | b
¥ g o el Lok g I S A S 4 3 5
E e i Tt RXY | A rpa ] . R ;. .V
BE o oo -1 : ) {127} : i __ H 2.4 : e
fo Tiss dE 3 sE m o ey Py iylay _ g DR e
g UL LG PRk | i ] AR = e et 3 === —tT"
| vW\\ _— i 2 s 2N I 2 B | 1= | ! . ] H ! ! JNu
R e ¢ R T ! i i e L _ i A
! = e ; 5 ! Bl O ‘ 1 ; ! =2
i 3 £t i { S e
~ i B ) LSS ) ] s i - Sl At S
“ ! e _ j | .m B A
- 1 . m
; : !

15S



. doys mc_um_aoLuum_m : ;
Nmmxcm_.wo:vcmwmco.u_mon_u<mco_umbcmucoQE._omo‘_o_:u _\:._uwz u:auzo_z<m_z

1 3¥N9I4

J__q._hﬁnm .ﬁ 3}1;??\. ( 1.\_?\_\{ .H.fb____ xﬂ_ﬂ(e L4 oo
| j U _ w ! :_ _Zfﬁ 2 | )
! i ) i _w .
1 = T == u,.//_ ;
n N REE
o Z_ ]
= | % _
L 77 ] i |1| i ——
. [ _2+F_aon_ 4
G : - 5
=




' '
.
[
aponctet £ 3 4
-t
S 1 U A DR
TS AT
SR ey
| R O O L P S,
| e m - 0
P e T,
AR RS SR WE S TH

—_—————t Y

e L T S gt

Cemere : pp———

—t— L L1 $ T

CRUR 3 IR . -
A X PR R

g
T il LT T
TLIRT M o § o wor
«
|
N - —— e f a@ L)L

1
- o ——

> FYY e

P T R

;’...

Y ST =

————te A . l.-.'.: LI AP

PR | As)
reme e st o onsme 1
.-t )

-

l

i

‘ |

_:-“'"}r Uf"gc\’

l
Lol 7l

G- l.(\cs,[:.-

oS, 37f J

e e g

5 Had

- TiME

2N

-~
L

- P Fpme et
Mo g o vy =t
. . e . :
f H ]
. 4 ', HE) 9 e 8 \
’ A0 { ' ! l’: e i
: s . e i
- e ] : ' ! Tty .
; BT ¢ e e e o - a——
oo e sl T it o ot
. H .
8 L ROTL
! ,-!: (2
.
PR o e
3 B L e !
[} F_ E’ [ i
b H
. : . o :
! e B Fol he
' : o : HO .
.
SRR A TN e
a1 B L
: e e l
, | I e Je

FIGURE 15

At Posttions 6 and 9 Of Tank P7-2
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where the concentration of HCN is that which could, theoretically,

accummulate in an enclosed space over solution at 122°F.

5. Obviously, good ventilation is needed over cyanide
tanks and the solutions should be stabilized with about 2% sodium

hydfoxide (pH 10.4).

6. Unfortunately, because of inability to calibrate the
MIRAN I for HCN, it was not possible to use the instrument for

sniffing the electroplating cyanide tanks and sump areas for HCN

vapors.

D. Discussion - Electroplating Shop

1. Since the only material successfully monitored was

methyl chloroform, the discussion will concern this material.

2. The refrigeration coils do an aczceptable job of
trapping the rising vapors from the particular degreasing tank
located iﬁ the Electroplating Shop. The vapor spillage in one cover
of the tank was probably due too an abnormal condition such as a
blockage of refrigerant in that area, or some other condition. The
vapors were spilling at & point where workers do not normally spend
any time. Any vapor spillage should be stopped once it is known to

be occurring.
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3. The general air movement in this shop is such that
spilling vapors are promptly swept out of the building. There would
be no tendency of the vapors to accumulate in the shop basement
because of the air movement. However, there should be no spillage

of vapor.

4, The value of the MIRAN I is that it is quite capable

of detecting vapor "leaks" from tanks such as these.
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V. CONCLUSIONS AND RECOMMENDATIONS

Conclusions cover two areas. The use and performance of the

MIRAN I Portable Infrared Gas Analyzer and the results obtained

using this instrument.

The Analyzer is a dependable, accurate detector for four of the
five materials investigated. It probably would work for HCN vapors
at higher concentrations than those specified by OSHA limits. It is
esseqtially a high level scientific instrument whose construction is
rugged enough to allow its use on site in industrial areas. Its use
for a variety of vapors requires some careful planning in that
precalibration work off site must be done and then rechecked on site
before use. Once the instrument is in place and monitoring, it
requires very little attention and faithfully reports what it
"sees". To change from one vapor to another is not a simple matter
of changing some settings and away we go. A check calibration must
be done for each vapor desired and this does take some time, about

30 minutes to one hour. Upon completion of the check calibration,

the instrument is ready for monitoring.

Monitoring is quite good. The instrument time-constant is such
that it picks up most high speed vapor concentration changes. It is
also very specific for a given vapor, and generally screens out
signals from other materials. This is not an absolute statement,

however, since it is possible that another vapor or vapors could

V-1




give a signal at the settings for a specific vapor being monitored.
If the presence of such other vapors were suspected, very careful

work would be required.

The monitoring results in the Blade Bonding and Electroplating
Shops indicate that, for the most part, vapor concentrations seen by
the human "nose" are within OSHA limts. There are occasional peaks
that go above these limits, but the long-time average is well within
these limits. There is a good deal of dependence of vapor
concentration on how people handle the various materials. The
handling tends to be a bit careless, but that is a subjective
conclusion. Almost surely, shop people and their suoervisors will
contend that their handling techniques are indeed safe and
responsible. No matter how materials are handled, the MIRAN I can
give a "picture" of what is going on in a given shop area, vapor

wise that is.

It is recommended that the MIRAN I be used to study the presence
of other vapors in the Blade Bonding and Electroplating Shops, and
to monitor any vapor desired in other shops than these two. The
only limitations on the instrument use are obtaining pure material
for calibration purposes and knowing what materials are present if a
complex chemical reaction is involved. For instance, the baking of
bonds in the Blade Bonding Shop can possibly release various amines,
isocyanates, etc., which could be harmful to humans who work right
next to these areas. Study of the bonding reaction is recommended
so as to indentify materials given off and then to arrange

monitoring by use of the MIRAN I. A general review of all

V-2
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areas where the instrument could monijtor vapors is also recommended.
For analysis for HCN, it is recommended that wet chemistry

methods be used until such time as some instrument with

detectability limits on the low side (0-10 ppm) might be available.

Py

For quick and rough determinations of HCN vapor concentrations, it
is recommended that the sensitive crayons manufactured by the Aromil
Chemical Company, Division of Synorganics, Inc., P. O. Box 7627,
Baltimore, Maryland 21207 be used; or the bit more sophisticated
procedure of the hazardous gas detector, Model 8014, manufactured by
Matheson Gas Products, a division of Will Ross, Inc., P. 0. Box 85,
East Rutherford, New Jersey 07073, be used. Copies of both of these

procedures appear in Appendix D.
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INTR0DGCTION

The iildsN-I Portable Gas Analyzer, shown in Fizure 1-1, is a sinzle-
besm, variable filter, svectrovdhotometer, scanninz the infrared snect
range of 2.5 to 14%.5 nmicrons, in conjunction with a 5.6 liter capacit
.cell whosg vathlenzgta 1s variable from 0.75 to 20.25 neters,.

The #liA:N-I Portable Ambient Alr Analyzer i1s equioped with e punp ant

ten foot szamoling hose for drawing in alr samvles and a.carryinsg case

.“but is otherwise identical to the Gas Analyzer. Inﬁerchangeatlc

.filters for single wavelengths.of interest may be used in another

version of the Analyzer with the Variable'oathlength cell. The Anal:
may be converted for use with other cells for gas, liquid, or sollﬁ
sampling when used with a (part.no. 5600) base plate.

For increased versatility, =a Strip Chart Recorier snd Dizital Disolay

may be added to the basic analyzer, See price list for a listing of

-accessories, spare parts, and adaptor kits.

The Gas Analyzer Siystem consists of two comvo-ents, the cell and the

Ay
analyzer, (or Infrared head), as itenized delow.

The Variable Patrnlenzth Cell consists of a 5.6 1iter body, vacuun- -

tight to 1075 torr and pressurizable to 10 atwosoheres; an internal

'optical path variable in 1,50 meter increments from 0.75 meters to

20.25 metevs; a vair of wirdows transparent to infrared energy in
the 2.5 to 14.5 micron band: inlet ani outlet valvesy; and a safety
valve. The internal optics are go'dl plated and the inside of the .

cell is Teflon coated to reslist sample absorption ani corrosion.

A-3
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The Aralyzer consists of a raliation source; nirror system;
mecnanical choprer; circular filter, varlablé in threce segurents
from 2.5 to 14.5 microns: a scanning motor, for automatﬂ;

spectrun analysis; pyro-clectric detector; a signal preampvlifier;
logarithnic range-connensating circultry: regulated vower suodlies;

and a meter providing absorbance and pzrecent-transaission scales,

-and a 0~ volt output for use with a strip chart recorder or

Wilks Digital Display.
The MIRAN I system operates from either a 115 V or 230 V, 50-60 Rz

‘power supnly. By means of an inverter ‘(Part No. 5631), portabdble

' operation fron a 12 volt battery, vehiculsr tyve, is readily

accomoplished. Part No. 5629 is an inverter system comvlete with
battery and charger. This expanis.the instruczent's use to monitoring
beyond the confines of the laboratory ani greatly facilitates the
determination of environmental pollutants ani in nmeeeting OSEA

(Oécupational Safety Eealth Act) industrizl reguirements.

.
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1-2

SPECTA0HETER (TIPE 5633)

. Type

Wavelength Range

Wavelength Ranze Control

‘Resolution (Aporoxiamte)

" Noise Level

Drift

Fhotozetric Accuracy
S1lit Width Range
Tine Constant Range

Absorbance Ranges

Havelength Drive Speed
infrared Source

Infrared Detector
Power Requirenents

Helght

" Dimensions

1

Temverature Range

SPECIFIC.TIOCNS

- microns wavelength, 23°C temperature,

. Better than .5%

Single-bean swectroneter

2.5 to 1.5 micrors in three steovs of
2.5 to 4.5, 4.5 to B, an? 8 to 14.5
nicrons, with sn2ll overlaops.

Manual, or motor-Zriven scan of 9 mninutes.

.05u at 3 microns, .12u at 6 microas,
«25u at 11 microns. )

1 x lO-u Absorbance Units, maxinun, under
folloving conditionsy Without cell,

1 mm slit, 1 second TC, 3.5 microns
wavelength, 23°C Temperature.

.004 Absorbance Units, maxinum, at 3.5

25, .5, 1,0, 2.0 millirmeters, and closed.
.25, 1.0, 2.5, and 10 seconds.

0-.025, 0-.1, 0-.25, 0-1, Absorbance
Units, full-scale, and 0-10037 Transamission.

2.5 minutes ver segment.
Regulated Nichroze wire heating element.

Pyroelectric typs. Lithium Tantalate i
elenent.

25 watts at elther 115 or 230 VAC at
50-60 Yz.

12.5 pounis (5.8 “g) without celi.
30.0 pounds (11.6 Kg) with 20 meter cell.

without cell (24.5 x 15.5 x 15.5 cn)
With 20 meter cell (70 x 23 x 18 cn) .

32°% to 1040w (0° to +h0°C& Orerating
~40 to 140¥F (-20° to +60°C) Storage

. A6 ‘ ' 20
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SPECIFICATICHS (Cpntlnucd)

VAHRIABLZ PATH 20-METE2 GaS CELL

Pathlength

Volure

. Pressure Ran=e, Operating

Pressure Range, lMaxiuum

Valves

‘Internal Finish

" Windows

.75 meters to 20 neters or nors in

steos of 1.5 meters, ecxternally set.
5.6 liters
10™7 torr vecuum to 10 atmospheres.

Safety valve set for 150 1lbs/sguare inch.
(10.5 Xg/cm™)

Inlet and exhaust valves desizned for
both vacuua and oressure, Teflon sealed.

Téflon lined, with mnirrors an? other
comnon~nt’s gold vlated.

NaCl normally furnishesd., WYindows of
AgBr avallable,




The Aralyzer controls are shown in Flgures 1-2, 1-3, and 1-L4,

1-3 - ) CONTaCL AND INDICATOAS
' ANALYZER
CONTHOL TITLE - FUNCTION
.- POWER Power switch for entire Analyzer. l
Pilot Lignht When POWER switch is on, pllot light 111uninates deo
N 'SCAN ) o Switch for scanning notor. Entire range nay be l
scénned in nine minutes. lNay be over- ridden for
hand scanning at any time through 'slip-clute |
 $LIT " “The S1lit Width Seléctor governs the radiaticn |
output of the i-nf‘.rared_. source in five steps:
Closed, .ZSmh, .50 mm, 1.0 nmo, an? 2.0 na. For
\ normal operatién, the 1 mnm élit is generally used.
- WAVELENGTH The Wavelength o Filter Wheel determines the
radiation wavéiength_being reasured, in three
ranges of 2l5 to 4.5 microns, 4.5 to 8.0 microns,
and 8.0 to 14.5 nicrons. The red vortion of the
control indicates that unfiltered energy 1s belng
passed: This is useful for purposes of optical
-alignment, but should not be left continuously in
this position, to avoid detector overload.
Gain Controls ‘ Thgse two controls are co-axially mounteld _
Gain- | The central knob is the GAIN Control, which varies
“the detector signal ampiificatién. It is used for

qdjusting the Absorbance and transmisslon ranges .

on the meter.

-,
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Gain Switch The Gain Switch in the NPRXAL position affects
the Gain Control by a factor of 1. In the 10X
position, 1t ampliflies the Gzin Control settiing
by a factor of 10. The 10X position is required
for many avolications. '

“Range Controls These two controls are co-zxially wmounted

Meter Rangz The central control (screw-driver slot on sone
models) allows the full-scale reading of the
meter to be’set to valves other® than the calibrz.ed
fixed ranges. For most avplications the control
should be left in the Calibrated position (fully

~counterclockvwise).

Absorbance 13 T The outer knbb.selects the mode of Analyzer

Range
operation. The % T.vosition causes the meter

.to.read linearily in rercentage of transmission,

(Funétion Switch) Four Absorbaﬁce ranges are vrovided for setting

0-1, 0-0.25, 0-0.1 and 0-0.025. The meter will
' read I{neérlly in Absorbance units.

RESPONSE TIME This switch provides four time constants of .25,
1.0, 2.5, an? 10,0 seconds, ylelding an integrated
slgnal over the interval selected.

_Récorder Connections The reé (+) ani black (-) binding posts vprovide

“an output of 0 to 1 volt ransge, suitadble for:

a chart recorder or anz2log-to-digital meter, s

A-11
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l

beter

"Fuse

° Conversion Chart

The meter provides dual scales. The lower scale
which reads from 0-1.1 is read when using the 9 T,
6-1, cr 0-0.1 absorbvznce ranges. The upper scale
which reads from 0-9.26 is used for the 0-0.25 and
0-0,025 Absorbance ranges,

Type AGC. Use 1 Aap fuse for 118 VAC and 1 ATp
for 230 VAC coperation. |

A cﬁart, giving wavelengths from 2.5 to iS microns

1

and corresponiing wavenumbers from 4000 e¢mn™" to

660 cm“l, is located on the top of the Analyzer

beleow the meter.

A-12




GAS CELL [
The Gas Cell controls are shown in Filzures i-4 ani 1-5.
CONTROL TITLE, FURCTION
PATHLENGTH This 14 turn 41zl varies the nathlensth of the
radiation bean from 0.75 neters to 20.25 neters,
. in 1.5 meter increnents. See Table I.

PRESSURElRELIEF To protect the cell from vressures exceedinzg ten

'VALVE atmospheres, the safety valve will "blow out¥,

It remains in the open position until reset,.

" Sarvple Valves ' There are two valves, one marked IN-QUT, which .

may be used for both adnitting end removing

.samples from the cell, and an OUT valve, for
sawple reroval only. The bottoR tube is the
iN-OUT valve vort, the top tude for the OUT
valve. To prevent damage to ths Teflon valve
seals, the vzlves should be left in the fully
closed or opened positions only.

B \.
Carrying Handle To carry the Analyzer, close the IN-OUT valve,

fhéh pulllup on the hanile about one-half inch,
where a détent will lock it into place.
Pump .The Ambient Alr Analyzer is ecguipved with a self-
.éontained electric vunp, operatins froa the sane
_supply as the instruxzent. The vower switch is

located on cover housing the pucp. =l
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SECT.LON fl.
< INSTALLATION
1 UNPACAING
Instrunents are carefully pac&ed at the factory. If a carrylng case
(No. 5?1&) was ordered with the analyzer, (incluled with the Ambient

Air Analyser) the apnaratus will be inside it for additional protection.

The #13AN I Gas Analyzer will include the following items, subject c
ay W '
to modifications: ' g WﬂVci
. ) Ml .
AMOUNT ITzM DESCAIPTION PART NO.
1 MIRAN I Portable Gas Analyzer - 5652 ()1d No. 5633)
b Instruction Manual )
1 , . AC Supply Cord

“ The MIRAN I Air Analyzer will normally inclule the following items:

1 " MIRaN I Portable Alr Analyzer 5653
i Carrying Case . 57140\
' ' Included §
1 AiT Punp , © 8711 tin 5653 §
o . package.
1 Alr liose _ 5712
i Instruction Manual '
1 AC Supply Cord f
b
]
]
t
i
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After deternining that all parts listed above are present, make an

inspection for visual dapaze. If any daoage is present, notify the

Carrier and request an insovection revort. Save 21l shipvoing containers

and dccunents for the insmaction, and be sure that the Carrier

~ furnished a signed copy of his report.

Location
If the analyzer i1s to be used in conjunction with other aprvaratus in

a generally fixed location, ensure that it will be free frox danpness,

drafts, temperature extreres, vibrations and hizh noilse levels, and

from power line surges and fluctuations exceeding its operating limits,

Normal operation of the anslyzer should not cause electro-msgrnetic

radiatlion or interference to other apparatus.

A-18
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INITIAL CHECKOUT

1.

k.
5.
6.
s
8.
9.

10.

i1.

Before applying power, ensure that the voltage selector is in
the correct position, either 115 VAC or 230 VAC, f»or the line
voltage supnvly. The switch is located z2bove the vower cord
receotacle, The supvly outleﬁ should be cof the three-wire
grounded type.

Throw the POJER switen to ON, and allow the instruzent to
warn up for five nminutes.

Set the RANGE selector to 4T, ani the SLIT selector to CLUILD,
The meter should r=ad approxlmaté"‘zero. If it dees not,
onEicR Tt Hiike Heienkl fi

dpen the slit to the 0.5 mm setting.

Set the WAVELENGTH 24al to 3.5 microns.

Set the Gain Switch to X 10.

Set the time constant selector to 5] 1e

Turn the PATHLENGTH dial to 0.000 .

_ Adjust the continuous GAIN control (central knob) for a meter

b}
reading of about 607 transmission. (Change gain switch to normal if

Rotate the PATHLENGI: 4ial counter-clockwise one turn. The

.dial should now resd 14.00, and the meter should iniicate

considerzbly lower than 6037.

Slowly rotate the PATHLENGTE d4ial cloc*wise, The meter rezading

ghould now increase, <oing throuzh a maximum when the dial is

near zero (between 14.50 and 0.50) and then decrease. Note

"this maxlimum meter reading. Rotate the dial counter-clockwize

back to 14,00, then clockwise, untll tne naximun reaiing pre-

viously noted is again obtalned. -
A-19
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12,

13.

ik,

=g

16.

17.

Turn the continuous GAIN control counter-cloclkuise to its

mininun setting. There i1s no fixed ston as such on this control,
but the knob will becone harder to turn, and the reter will ne
lonzer vary, once the mininmum s2tting has been reached,

CheecX that the nmeter reading is ncw within 53 of that for Tes:t A

on the enclosed Instrument Test Sheet, furnished with all new

"instrunents., For equipnent that has bzen in service for sone

tinme, values as low as one-fourth of the Test Sheet values are

still acceptable.

Maintainihg the settings of'Step 12, turn the GAIN contrel

clockwise until the meter reads 100 2T.

Turn the PATHLENGTH 211 cloc¥wise to about a setting of 13.

The meter will go through a.nmaximum with each revolution of

the knob. The transmission nmaximun readine that corresvonds

t0 a pathlength of 20.25 meters should occur near that dial

reading given for Test B on the Test Sheet. 8=t the pathlength

to this maxinmunm, while rotatinz the Xnob clockwise, as described
1

in Step 11. Due to wméchanical backlash in the system, it is

desirable to continue to turn the disl a full turn, then re-
. ' Splo ¥ . ) -~

verse, to reach a voint that has b2en Just overpassed.

The neter reading should acree within + 5§ % of Test B of the

Test Sheet. Equiprent in use ray show a value as low as one-

fourth of the Test 3 readins. R : .

~Oven the slit to 2mm, ani set the WAVELEIGTH dial fer 12 microns.

Y

Reveat Steps 6 throuzh 12 above, The meter resading should be
within t 5 % of Test € of the Test Sheet. Instrunents in
service may show a value as low as one-half of the. Test Sheet

readipg. A-?o-
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18. Receat Stens Yk and 15,

s

still be

7 of Test D of the_Tcst Sneet.

accentable,

TaslE 2-1

The meler reaiing shoull b2 withnin

Instruments in service nay

show a value as low as one-half of the Test Sheet readinz and

Nominal Re=22inss of DPathlencth Dial (n) VS Cell Pathlencth (1)

Pathlenzth D

Cell Pathlength

Pathlenzgth Dial

Cell Pathlength

{leters)

0.00 8.00 12.75
1,00 < 9.00 14,25

- 2.00 10,00 15.75
3,00 11.00 17 .25
k.00 12,00 18.75
5,00 13.00 20.25
6.00 1k, 00 21.75
?2.00

# Allow ¥ 0.30 on the dial reading.

Figure oroviles a graph of nmeter realinzs in % T versus PATHLENGTH

dial reading, shewling nonminal and actual 2ial readings for a partic-

“ular cell.

in : 0.30 of ncminal values. '

Actual 4ial reaiinzs for different will normally b2 with-

e



SECTIiON III
OPERATION

3-1 GENERAL

It is important to know what type of environment the analyzer

will operate in. A relative humidity exceeding 80%, for instance,
‘will cause the gradual deterioration of the ‘standard NaCl windows

in the sampling cell. Likewise, if samples containing high water

.

LAl

vapor content are to be regularly run replacement of the salt

;ﬁindows with those made of silver bromide (AgBr) is recommended.

'jﬂvoid, if possiblc; the placementuéf the instrument in drafts, or. E
&here nearby machinery may cause vibrations or a high.hoise level. ?
'S;mpling of explasifé atmospheres can be accomplished by employing %

'én é£ﬁien£ air‘pump (;uch as- 1s already installed on the MIRAN 1 g
2Ai;uxha1fzér)“aﬁd ué fo 200.feet éf éampling hose fo‘i;glate the %

: : )

"analyzer. The cell may also be replaced with other sampling systems.

. Consult Wilks Scientific for specific problems.

3-2 PRELIMINARY STEPS

fetva s o f i3

It is assumed that the operator has already performed the Initial
Checkout steps of Section 2-3. The following procedure may be
done at the start of each day's operatiors. ' . .

1. Check for correct setting of the Voltage Selector switch.

2. If a 12 volt storage battery is to power the analyzer for

A'ZZ . ) -
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vortable operation, make sure of its chaerge condition and that

the Inverter (No. 5631 or No. 5629) 18 delivering its rated.oubput.

With the SCAN switch off, turn the POWER switch on and allow

a fifteen minute warm-up. .

Set the RANGE selector to Z T ani the PATHLENGTA dia; for

20.25 meters., The SLIT should be set at 1 mz, and the Gain
Eﬁitch at NOJMAL,

Var& the WAVELELGTH dial fron 2.5 to 8,5 microns, observing
that the point of maxinuzg transmission on the meﬁer falls.to
about 903, If the naxirmun is greater or less than this, adjust

with the CGAIN control.

‘Return the WAVELENGTH dial to 2.5 wicrons ani start the auto-

natic scan. If a chart ﬁécorder is avallable, the svectrum of
anbient alr should aﬁpear as in Figure 3-1. Published doubdlie-~
beam spectra, réferenéed in the Bidliography Section, are still
applicable for this singlefbeam instruzent, and are suseful in

checking for interferances from amobient contaainants.

.
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GENEIAL

¢ For accurate quantlitatlve analyslv. it is necessary to calibrate

" cell is installedq.

Calibration may bte acecnmnlishedl by several methods, The following

Part No. 5707, consisting of a stainless steel bellows opurp, septun 1

. system may be assuned.

CELL CaLIBRATION FCR (UANTITATIVE ANALYS1S

the analyzer for each saxnple wavalength. However, this is a one-

time vrocedure, unless the wavelength filter 1s revlaced or a now

technique has besen develoved at Wilks Scientific ani is shown

schematically in Fizure 3-2. Tt is available in kit form as Wilks

stainless steel Tittings and Teflon connzscting tubes. In operation,
calibrated sanpl es are in ro*uced through a septum by gas or 1iguid
syrinces and circulated throuxh the cell by means of the ovuzp. i
Liquld samvles are vavorized 15 the process of circulation,
their concentrations, in varts per wmillicn, being determined by the

following forﬁula, where Ideal Gas Laws in the total volune of the

C (vopx) = PV X (RT) x 103 where:
.M (P) 5.6u

)

Sample volure im micro-liters (Cell voluze = 5.64 liters)

]

Liquid density (gm/cmB)

o <
f

=
I

= Molecular Welght of sample

T) = Molar volunme of gas (24,4 at 25° C) &  atmosphere

For gzases, C ippm) = v wnere v = sample volume in ricro liters.

] -
&
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-3 CALIBRATION PROCEDURE ¥

1.

having a 0-1 volt range may be connected to ke arnalyzer's

. the 0SHA wall-chart may be used to find the absorbance wave-
lengths and vathlengths for analysls near the TLV* limits, =

Use -a s1it width of 1 mm, a vathlength of 20.25 weters, ani

oo

It is important that the cell be free from all contaminants. )
Flush the cell with clean alr, evacuate, and flush azain.

Perforn a scan as described under Initial Chec¥out in Section 2-3,
Connect the outlet of the pump ﬁo the cell's IN valve, and the

pump inlet to the OUT valve, as shown in Figure 3-2., A recorlcer

red (+) and black (-) binding posts. Turn on bzllows puzpd.

If the analytical band and.strength of the samdle is unknown, : {

Absorbance Tange, best suited'for reaiing the Absorbance value

Inject a sanpie by syringe'lnto the seéﬁum. Tyoically, this

-wWlll be about 5 micro-liters of lizuid or 500 =icro-liters of

gas.- Liquid sarples should be injected slowly to ensure comvlete

. vaporization,

After 30 seconds to g¢ne ninute, depending upon when the absorb-

- '\ ‘
reading has stablilized, turn off the vdump and scan the spectrum .
from 2.5 to i4.5 microns. Locate the strongest absorotion wave-

length, carefully rocking the dial to determine the maximunm

- absorbance. Note, that if ths cell contalns amblent alr, there

will be CO, and H O bands also present, as shown in Figure 3-1,
2 . 2 .
If these bands can—be expected to interfer with locating saavle

bands then the cell may first flushed with dry nitrogen. '

‘#* TLV = Threshold Limit Value, frox the OSHA health-safety requirements.

A-26 ‘ 2 “i
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10.

D &

Flush the sanolec out of the closed loc., system ani gas cell with
clean alr or "zero gass" such as that oétainablc when using the
Wilks "zerozas" filter (part No.5560). .

Close the slit (0) and set the analvzer function for T

Cnecr the zero adjustnment on the recorder to insure trat both
the meter ani recorder reacd zero, .

Reopven the slit (usually lum) and a2 just the continuous instrumznt

gain to read 100 ¢ T_(the gain switch will usu2lly need to be

in the X10 position.) 'Adjust_lhe recorier if necessary to read

e

100 units as well. This adjustzent is the attenuator adjustment

on (Wilxs part No. 3990). LDC iodel 320 recorder.

e - e, s s e

Change the analyzer functlion to the Absorbance range best suited

for the calibration. The meter will read at or near zero.

7

‘Re-ad just contiruous gain if necessary to set zero precisely.

Select a resvonse Uime (time constant) that glve an acceptable
nolse 1éve1-(2.5 sec, or 10 sec  are most frequently used).

Turn on the bellows punp, and comzence injectiné equal sample

" increments (one micro-iiter fpr liguids and 5 or 50 microliters

for gases being tyvoic..l) vausing about 30 seconis between

*

'1njedtions. A 5.6L.u1 ‘injection of a pure gas will result in

a ipnm'mikture of sas in the cell and calibratlén systen

because the vblume”is 5.64 1iters (5.6 liters fér the.cell,

40 ml for the calibration system).

Flusﬁ.thé:sample out with clean alr or "zerogas". For Aablent
a1r~s§udiés, room air 1s often enployed as a zero éas, but .
care must be taken through good ventilatién not to suild up

a saﬁple "bacvgrouﬁi" in the vicinity. Use of the Jzero gas

filter" 1s adviseable. E..
: A-28 : b




12. By reans of a recorder cnart (erxazvle figure 3-3A) plot an

-

Absorbance - Conesntration calibration curve., Flgure 3-33
renresents a tyonical calibration curve for vinyl chloride

(CHZ-CHC ) 2t 2 ccnecentration of 0-5 ppn.

#% Note - Please refer to scction 1 illustration 1-2, 1-3, and 1-L,

.
3 5 .
. . 2
.
. - ? g .

s

and 2mn. The neiter 4§

These i1llustratlions show tyvical instrument settings for
calibraticn and in Dlanﬁ uce of the analyzer for vinyl
chloride measurement, . Flgure i-4 shows the pathlerngth
set at 20.25 meters for a tyoical instrument. Flgure 1-2
shouws the wavelength ani slit set respectively at 10.9y,

reaiing an absorbancz of 0.05

o]

Absorbance units. Figure 1-3 shows the function selector
set at 0.1 Lbsorbance units full scale and the time
constant sa2t at 10 seconds. The X10 gain is the reculred

position of the gain fange switeh,

A-29
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3-4 ) SAMPLING TECUNIQUES

ATHCOSPHERIC SANMPLING

Atmospheric samoling requires only that samnoles be {flusned into the
cell for scanning. In as much as a larze provortion of the analyzer's
overations will concern a single materlal or contaminant, 1t will

usually be set on the wavelength ol the substance In question for

observations of changes in concentration. Periodic flushings of the

cell with zero (clean) air may be necessary to recheck the Absorbance

zero of thé Analyzer, .Nhere trere is local contamiﬁation, bottled

air.or a zero air filter such as part No. 56A0 may be neczssary for

cell flushing vurvoses. Such situations may arise during analysis
within closed environments li*e solvent tanks or storage areas or

when checking for leaks in pipes or ductwork,

SELECT=D WaVELENGTH £3S03BANCE #ONITORING

Where a sihgie wavelength 1s of interest, such as the vpresence or

ooncentration of carbon monoxide in a tunnel, or measurement of vinyl

.ch}oride the following procedure may be emvloyed.

1 The 1£;£rﬁment should have first passed the ini£151LCheckout
of Section 2-3. - LT -

2; Set up.instrument'for gas to be monitored fs;e'ﬁall chart)

2; Select a ASSFONSE TIsE setting that will :1ve.a'smcoth :etef
response without being unduely sluzgisn. See that the opower
sﬁoply'is free from voltage surges and "soikes", which might

cause erratic meter indications.

- A%30




With clear alr or "“Zoro gas" in thz cel%, adjust for a 100%
transnission reading with the GAIN control. The Galn switch
should be aﬁ X10 for mos% applications.

With the Function Selector on the 0-1 Absorbance scale, thre
meter shoull rzad zero. To adjust Tor zero on all ranges,
switch to the ,025 settiny and carefully vary the GAIN conﬁro}.
Se2lect the desired absorbance range for monitorinsg.

Open valves and switch on the amblent air Dutﬁ contiruously
with the sawmple hose (Be sure to use the hose wlth a particulate

filter).
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'Néérly'all chemical coxpounds have characteristic infrared spectra

-present, While the infrarsd spectra of most compounds are cémplex
“each spectrum usually contains a small number (from one to five)
T : {

" of strong, identifiable bands, When spectra are neasured at the

1low concentrations usually encountered in O3HA compliance testing,

 the limit.

MEETING OSEA LIMITS

The Occuvational Safety and Health Act of 1970 has set Tinimun
tolerable limits of gas and Japor concentrations in working areas
for some 400 nmatorials. The MIBAN I alr and ras aralyzers are
hignly usa2ful for on-site sa~pling to qui;kly and accurately de-

*
ternine whether the area tested meets OS3:lA limits.

which may be used for identification an? to deterzine the amount

only tize strongér bands aprear, and the probabllity of more than

one convound absorbing on the same wavelength is minimal. Even when

there i1s interference between compounds, the absordbances are adcditive

~and the error is always in the direction of z greater concentration
‘apparently being vresent. In no case is the observed concentration

less that the actual value; consequently, where an absorbance less
SISO ° EY .

than the OSHA 1limit is observed, the actual value 15 also less than

A Wall Chart of gases and vavpors for whi?h toxiﬁ limits have teen
es£ablished, and.including adiditional infrared analytical information,

is to be found in the back cover of this manual. For each conpound,

the chﬂrg lists'the naximun allowablé exposuare limit, in parts ver

willion and in milligrams ver cublc meter. Those compounds with ;
lirits wiﬁhin the sensitivity range of the MIHAN ; analyzcer are

accomvanied by the following aiditional informatlon: analytical

# Sce also Wilks Scientific Bulletin MI-k. - @ W
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wavelen:th, mininur detectable concentration, absorbance realing
at thz CS:a limit, ani the pathlength setiinzg, The scole expansion
factor n2¢d not be considered for current HYAAN I modlels, as this

function 15 autonatically verforzed by trn2 "Log Board", decscribed

- in Section L4-2-1,

.Using the Wall Chart data, the wavelenzgth and pathlength for the

cozpound of interest a2re set on the anzlyzer, which 1s then zerosd
with cle2n alr., The sarole is then z2imitied into the cell, according

to the methods descrited in Sections 3-4-1, 5-3, 4.2, If the absorbance

-dndicated is less than the USHA 1init, the sarple locsztion is “"safe"

as far as that particular compound is concernad.

The neasurernent technigue is basad on a "single point" stralght line
calibration plot, as shoxn in PFlrsure j;b. Althougzn the actual
calibration plot for =zest vapors-is curved, for absorbances less
than the O0SHA linit, true concentrations may be less, but never
greater than tﬁe "single point" value. For absorbances greater
.than the O5:ia value, actual concentrations nay be grester, but rever
lgss than the "single Poiné? value. Tnus, tne "single point" rcethod

may be used with comovle confidence.

Sore tyvical selections forz the O0SEA Wall Chart are shown bslow,.

-A-33
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FIG. 3-3A

Instrument
responsa to successive
ton increases of 1
Tons: sat, 2 mny;
pathlengih, 23.25 m; tme

conslaal, 2.5 sec;
wavelength, 10.9 jum.

"FIG. 3-3B

FIG. 3-3C
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Calibration curve for low concentrations of vinyl

chloride
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APPENDIX C
PATH OF AN H;3 BLADE THROUGH

HELICOPTER BLADE BONDING SHOP




1 LIRS B -.""h-l' U TN BT

Ve f .y i v 7y AN .
LIS, I //»' / o= !

i SOy gR 1 DRSNS ‘ ,’ ('," DR —."'l' y
s S Ut T L B A |.:'l X ORTEs [T .

S D e P L ptn Dt Fadar b aay

o : :) 5 " ' APTIPOT B I et bimiie ol l‘!"\

24 RO | (| TRUN ot ' [
St & 00 | {0 IS T I} TR B
- . e ad COLIN i e o & e
o T T e R P e e
SN © S SR E R LT L SR S YR P« L S

; =l
R o e e i e (S (s I S e o e | S50 02wt B e TR RAL 4R e e S e 4 = S e s ) S o el e e[S an] et ee e et e O
“.c St ey ot a e v e, et gl Blendad o poce ot Bl B HL P )
i uiwig
e e s e e L = o . S
‘M—.—. . RS e et v - "= s e e e wa
- — ; T IRt ToTOEO RIS SRR PO YOS P
T e ey B T BV I PRI T
“,.]'- P T ! :\' [y

}-.-..—--..-..T-T._ - - @ e e e -— -ee e - - - — @ em - —— - —— - .-l . - - -—f et o
3. CLEE T N \

2L e . . T . - e

= .‘.'.‘...."".'"‘ rossigey o aad, B2 ot % VT 0 gt ey e ) Lottt w0 v

sovm d,  ANGu 15 di. -t o \V
LSS 5 1 e D
Vnk s 1N \ FT R £
Rubise ¢ ctowes Bodd b wan o, ST T ST T 1] I
e . Nl s eh L5 : M= o
g el
o

HE I 4 .-L".s' s i

___I_i)__._._b._'.l L T ET I BTN S SrUC I O IR % LIRS [ G B OrCT R S S 1 o M S T S
R U R N P I AT UPCHES S SN I T ON ST P SR R [T

: L R e N e s IR R
':j\‘:fll. : . o

——— .o aea B T e e

f‘. SR el  CNGL A Giall i }: I [0

gt GhesR drgang cloth Loy wopnn i eoftiwaaatiior o1 g i s
l_._._:_C:n"{Q.LH_ sl _(,.;t_('m da.  Lf cloch aisws Sugna b S UliEning

o, procaed oy

)]’}\.n:_

L

:ld czat bandiny seea watil il solucien uwf owetal \m.“:'-..cu“ IR B o
¢lean wdter, ALl sw 1o rc....ln in ‘)Jl\dlr" ulué LOor noL le=y
~_than e minuce ner more than (wd minuaces, DU HOT ALl Qo - )

_B bW, Remove mersi coaditlonce with clean dey cnecse oluth. L

I __Repeat_above urn..u drvmg cloth remains ab;olu'u) glvan N o
: .~ S.rub bondtag sces with clean cheeseclach and cledn water. | S
: —__ Che: ko1or acidiry m._x_ll_bxue Titmus paper. If paper tumns ced, | |
7 ¢ nuinue rinsing und checkiag ontil there is no solor change. o
:—_lg:_.(.h-mk Por el wsiar break. L& ;;"'rnx broeak odeuls repat Tt et ! WTMT,'::
W 3 and e, NOjE: Check 13: acidity wuh bl.u. Pilmas pajal 0 . '.,"Ef"

_}. ”Hp J:) Lee tU=45

miautes DO HIOT WLPE. /,','/5’

T

e .r-)l\l ("J' r«l\.”'. 5l l“—)u
WL, gl Pds 9K

“9_"‘. Te FET 2R IS

-1 507 F !‘Il)_l- ‘.l(!—.ll_)_ Wwinttes. ]
ARL Tank /) 4~-,___~___1_-‘1NL:;1:| IR N

o
[ Q2
ARSI AU TG T ST

Recetviiess

e = & s 3 2 Y AL Ty
I l(.x) NA=Q3-908-uy4

Ao UL aRSTHUHER

2T T T T eI MR TP oiuc; T e zRosepe mmmogeies g eyl

AR TEL B NI62R275 D (e)_ MCR_ 32124 3= 10 N
T SR . I s ’ =5 s i *
")—I() ).) . I ﬂ (.‘4)_‘ N ,.l-.;-(;'\ ;- I 'I’l'/':-:/" ;"\,

-




| ) . .,Inh L g TR Rt o AR

l b s ; 2 Lk, AR AT TG el ipn EeRSIATILLL G snooe s e

: (K} L) 'J [l 1 q " .‘.!n\“ H | '
‘ L | N 3 i Ngeee e . l
' “ i . l 1963 i 't :' il
- - -4 - 2 WA g Bd VRbetm ® tes ¥ - -
JE ).'! IRHRRY l'-v.‘. :-{!;... '.! .ll!'l}l!l.-'(lxl" II-H y ;.i l___tl.: |U{-_.-'nl)‘)'.fl]h: N : " [
ln P8 PROTECT VT R S NCES vl G AT T ‘":” R B
| _.’-n. T e e R LA A e T b
. SLEG I CO AR RS el U R ELELE . e e i
_Hmr. MEAT 1o *1,11'1: L
I o e et <y
| MG N S i T A T S AR BT} u‘fx“*-ﬁ_nms'ﬂ-'-'“i'.:““mmw R I e
|__l ______ _lu U o 15 0t !,{: it e A S TRRED luUH BN A ./' AN
P
v TAPRLL s e TR STl (e Dare Spac  TFLaa@ I < aar o o "_§ e
| possibile, o - : S ' A Rt l
. R e L O B D ST S |\
- L TV AR OSSP SIGET SET I ERTPSCRES SDS- U, Y- | (e S, (R
o IGY ey U oLl e oou i, P ST T l e s
= e s . 3 - — R o o, i
| B0y . slEes Vel i . 5 FINLsb Lo . . } - '
oo [ S AU P S [ S e A SR W g ot e esih 9 o= mees S g
_.—l.——-_-“ .. —— o) —— e— @t o seammem s e e el e ATt W eeead s emdmarme o come - .. 'S WA e et “ El s St it
‘e Glie \l. % ogpdMeer ke RO g Saniewall _.-, RLY g ._(,._ U bwvar o 8 o - g
L tolnsicea, g Qg \9_.5.',!_ SE RS T
- ""___,.___ RSN Y VI R Vi il
e iCaTi l’ 1ol 1,_;,}9~jh.:’,;!'|.‘l Lobe anet 1o dnlg!.. dLies, e |uL, lln‘.l,l;_l _ul 5 ) ) L
snd sveral L appearance of l(" 5917 pvimer.
lldlk;: i J..xl) SURTACE: u(‘[ L Hi ot E‘Cll‘u 11‘DTTTN""TI W e SR
B e 9 e e S e e e e e L e o e B | ,::-.\u‘..,\
ST ey PSRN SR

Z)_.-I)'J:g: having uudaneged anti- ch-n_uxw strip - -
1. Pick off “nle ph ch of Joose adliesive and ]ighlly sand prhl

adhesive with J00-120 grit aluainua cxide cloth,

_[ Ii':hc]v wipe surtaces with MEK and leaﬁ choe%cloc}‘ pnd RL‘])\—GL

“until all contamination is removed, Allow to dry [rom 10-4') mmuLLs.__

nti-Chaffirg strip luscallation: B
trip shall be applied In area of pocket numbers. "4 ehru 23 nder

he fo]]ox'*n" ron«]iraung,

. Under pocket 22 and 23, if replaced.
., Under any 3 .1d_) went 1,od\ct... i *c;)].xcc_d

e Strip shall be applied to entire spar 4f all 23 pockets are
_replaced.

_.‘..-_Umle.r._pocl\m. 23, if veplaced, T

e e .
_BONDING Op ANTI-CHAFFLING STRIP: . i SR T

" ipe_py imed bondinyg surface of spar with c]u:m “cheesecloth pad wet Pt

feh MEx, Vo yemove any .)]ihht contmpinaLion. Vary slight traces )

B of green primer oy pad are_acceptable, Alr dry for 10 mlautes

_.‘.1.!!“"“”‘9 U VU = = O U

3. Mpply one thickness of AF-126-2 adhesive over entlve spar Doudiuy, N 1
surfaces, Inuun. new adhesive overlaps any o]d .ndlu. sive at mlj.nu it

 Rockets,  LOT N EPTIDRCT B e C

hy (RN LR uv i .
A. U, ORSINGHER 12 10 7.) J .
g i * o TR et O SR Y e - o S 3| (N e S e Ty L P =S TV S ley = P;l&',\:‘.. ? Ul. %
l c-2

T R A




YT B BT B W R PR SIS P PR LY |
. Ak T

- . a ¥ o H . P T T & =
[t : i " L . . < 5 (6
l-u«l R TP TR B P TS ) (13 T N [ '
1ol ¢ B . & L. S vt 1 ! .
101 ¢ el A N e vinibi-nuidgy wbihit

« o R o e "'.lﬁlull i s TR
liggtu: bl l TN Voo [

Jep far 1 ' . . S . - 2 o TS s ISRFl e Assan we

b

..—':.‘;"i‘?' Laitit . e .'": =f ,\l".." 2 ..t“'§ ityn J'»'g.'!' .Ll!.."._ "_.l '_"‘L_.'.._,v.l_l_";.'._u\lll.(t.»l4'1.‘
_!h."f o] .l_f_.l.-.l-! lll i.l). ;."'._:»‘\ .

S e TR .

-ne B L

s T Bhee albal Am e b N e gt g e
0 scssal i . R o - oMU S

Laatnsd e -i-' M es e 8 0 1saas macs peses e o At et hewth o WS e 8¢ Atidmab.. hA S w4 ¢ P MAMSE SR ( AS S S ESe SECEL & 4 A0 RAAAAD et s i —
p .FT_\,' : st T L L L | O Y AP T ST Y O [ ad, . Y VO SR

\ul\ [ REEYH

L beig s e e o matl e —— - it o m—

N Crt heo J‘. k

L g

AU0f
LERY:

et e AL

l !

F Zoab B

e l.._l_\’ PRI AV Arpto o prrasute Grampa to | l.“..\., A ‘ . p 14
)
Lt ve ety D _l\'\l_ ARV PR VR & V) O W ‘
: 4
U uhl W L SRR, S B Ee 8 Bl o@D i e ! }
‘-': e t
NS i R . TR R T
g S : o S = ! -.‘; -
caet bW bSO Lap .’::1'.3 S _......~i;__.lA.t:.} (L1 R A VAT e ‘
.'."‘. E l'.J..l _(L ”.‘Ll‘_ . (,lx._ A T LT S hagat d;(.u ol ek l . ‘~J
l'-." ).l . .‘..'. . = -
Tt o e o e e e T
CVan v el apar e coclal to below Loyt LA bs
EY Cool lagy 1) Coow Towprratara, ramiv (‘ lul) L0 GLater il L‘.E.x_l_.__\l_. _ ) i
el w?y_hwal! SEddy !v_thd Poirsti. GOSN "W S
R | i RO e o R
FPalkoet m-rJJLrn ton 18 rdent tea wllev}u.x m\ucho[iiugz b o _ L
e _.ha: beco anztaited oy not gwstadled. o 1
__a_l Check dulc.- oL p -. l-.f:'L PEamery R
Do Rempve peel ply_wnly irom areas where pa kets willl dmnedaately. o] o _
| g N O S U S SR S [ o
e Serect replanement packers {rxn:(l with }U3‘|l7‘ or PCI29G . BRopes Lio
_ contaminacion truem bond st es wilh Jvun (.u_z.sm.luth pad wei
with MEK.  Repeas aniil no Luuunun.\uun blleb ou pud Allow :
¢ dry 10 m1outes minimom. 7
dl Apply” e i koecs o 5 ch widg AF-120-3 adliesive Lo spad e
LOT WG o O U S
P - L § a—a P B
o Apply oaee blckiess ot L 37a snon wide AF-120-3 sdhicsive 1o i
ba kwart ot dpac. Lot No. . .
st Al o oan s ]
gt ittt po o kers agd seals on ospas. Mawntain 0.30" o 0.00Y borwoeen it
pERKeUs U othea Da o Magniaao Q060" Lo 0,0200" berwsun_pockateoLe. L
a2, e . : e
o — .
. v . e P . . - - . . S vie anm e
N ° Y Ko viul oy . e I

U. ORSINCHER 12-10-75 T o

':uif: R}

vl

RS




5 : : s o T : - o -y I‘ T R i
l il Al STRERN Y s s
R R O SRR Y | W DT ol
(S .
H3

- - o oie e ele amids, - = et =3 . o

A it L IPRTC IRy AU .-'1“..( pmll(
1 g ap G L pecbet Flail s sinag hedd vatll,
n.)l-"l.. '

et

o o e ot s 4 b et s aa .- —an s e

H t
L

Prpbhiten }.~m.l RS B S P _u.ju_{; colm nl..-l LG, o

foil vape, #4425, .

b 411 or
DLOUYY ah i, 6v e i

’ LoviiikeEs SbEy i oy, | T |

!5'_}{;rh-, e Vo uni ke S

tnstall b v [EI TV R 1 [
vidiols oo o bowl g g of

wdilel viadiel oo howl g ca o
m ch el Leateis

PP s ot ¢ Bl i =S et St PES e S e a <o

,:] y 3 JA‘.":':: Gl e lu it

“'. FEYEAN EPETRT U0 3 U 5 04 | L.AHJ v}
povkers, _dnstal

spneed an ealh

WPy 4 oo wlatips cver boalere o equel by
inAce ctamps are vl eared.

g Sasiratene [y T — e

prc Jeast

-

be .\(t \'I-L)'-x].'-:! TSNS B O Cuare to: t hour .'.ml

;_b_ p w(1 b D SRR . i) it iy B LA ol

H mti.

AT : L sIaRY IO T EINISI JINE

L .:, ‘U\J‘ '

@ or tesl Sspocimen, sol doatrolivre at 2557F,
nd lJ miuuL'“ . pu('gr on to porver 01[.

Lyt b e L, ey :
: e SHOE f 1.
L '.F‘,Y ORI v, o0 [
booe S| SNESERRISRITIRE BOCHR S IR ) (T
Trealliag edge, adinig i sad
Gl .:s! Lpbaeat ol
- P Ty
e —— e e . s w—— — - - jx l
aluiiomm 1oy, 1ol
;“‘."ll '.n_lll(', o, "_
{
iy ey e |
Pl Qddedia Teet i
I obean sisk .

B e B L

gt blade 1o ol wo 'Hif)‘il?__h_ufg_lj-_;__} cmoving claaps. B ) . g --M“‘:i'--.":"
‘
theétk pocket alignwent N L
"o_‘i'len - e i
.eady for Linal acceplance of bond. i IR DN e
L
i@l a- . cptence of bond. _QA. _DATE_ COMPLETEI Y D 3
o | —
| M A S S i i S g AP, ol e e
'-'!‘1 VG- 25-00 .
o« 2000, F2und N E
av'l i A R R ) ity - T
e Uy ORSINGIER 12/10/75 o
l S ‘ Page 4 wf 5
C-4 s

e e S e



o S—

APPENDIX D

QUICK AND ROUGH PROCEDURES FOR

HCN VAPOR CONCENTRATION DETERMINATION
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AROMIL CHEI{ICAL COMPANY

P. O. Box 7627 Baltimore , Maryland
21207

INSTRUCTIONS FOR THE USE OF AROMIL DETECTCR CRAYONS

Select the proper detector crayon or crayon pair for the gas that is to be H
detected. Make a detector crayon mark by rubbing the crayon back and forth on f
any suitable surface, such as a piece of paper, wood, hood wall, etc. This {
detector crayon mark will change color in the presence of the specified gas. 2

IMPORTANT! See the specific instructions for each crayon.

Phosgene Detector Crayon 1: The marks from this crayon will turn pink or
possibly a salimon color in the presence of low concentrations of phosgene vapors. H
This mark will detect | p. p.m. of phosgene in about 30 to 60 seconds. Higher 1
concentrations of phosgene will give an even more rapid color change. CAUTION:
Very high concentrations of phosgene may bleach this pink mark and give a lighter
color! Phosgene Detector Crayon 2 should be used in the presence of high concen-
trations of phosgene. For maximum safety and effectiveness, the use of side by
side marks of Phosgene Detector Crayons ! and 2 is recommended when testing for
phosgene.

- e

PhOSgcne Detector Cravon 2: This crayon is especially recommended for
testing for leaks in an atmosphere containing traces of phosgene. In order to obtain
the best results, the marks from this crayon must be a uniformly tan to light brown
color before exposure to the phosgene. This color is obtained by rubbing the crayon
over the writing surface such that the red coating becomes uniformly distributed
throughout the mark. The resulting tan mark will turn green when exposed to high
concentrations of phosgene. This green mark will gradually turn to blue and then
to violet on standing. CAUTION: This crayon will NOT detect low concentrations of
phosgene! Phosgene Detector Crayon 1 should be used for this purpose.

Phosgene Detector Crayon 2 may also be used to detect the presence of lewisite.
The tan crayon mark will turn greenish-blue on contact with lewisite liquid or
vapors.

— Hydrogen Cyanide Detector Cravons A and B: Make a mark with Hydrogen
Cyanide Detector Crayon A. Rub Hydrogen Cyanide Detector Crayon B over this
mark to give a mixed mark which contains ingredients from the two crayons. This
mixed mark will turn a reddish-pink in the presence of hydrogen cyanide. This
mark will detect 10 p. p.m. of hydrogen cyanide in about five minutes. Higher con-
centrations of gas will give a more rapid color change. On standing, the pink color
will darken to purple or blue.

Hydrogen Cyanide Detector Crayon B may 't used by itself to detect cyanogen
chloride or cyanogen bromide. The crayon m: < will turn reddish-pink in about
one minute when exposed to 4 p. p.m. of cyanocsea halide vapors. Higher concentra-

tions of gas will produce a more rapid color change,in proportion to the gas concen-
tration.

NOTICE

These crayons will deteriorate slowly with time. It is recommern{cd that, when
not actually in use, these crayons be kept in their closed containers away from ex-
cessive heat. Because of this gradual deterioration, it is recommended that these
crayons be discarded after six months.

Due to the widely varying conditions under which these crayons may be used, the

user should determine for himself if these crayons are applicable to his particular |
needs. ~

r
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OMISION OF SYNORCANICS, INC,

y\} AROMIL CHEMICAL COMPANY

P. O. BOX 7627 Novemter 2, 1976 BALTIMORE, MD. 21207

Dr. John K. Duffin
1014 F avenue
Corona, CA 92118

Dea> Dr. Duffin: J

Ve refer to four PoarchesexOrderxNax incuiry,

Ve currently offer sensitive Phosgene and HCN Detector i
Craoyons sccording to the following pricing schedule:

Phosgene Doetector Crayon No. 1 .ceee $ 10.00 each
Phosgene Detector Crayon Noe 2 eceee 6,00 each

HCN Dotector Crayons No. A & B ce0ee 12,00 pair

We await receipt of your epproval to ship your order
under the current pricing schedule.

‘Sincerely yours,
\
A (Ry)

J. I. ¥iller, Sales s

JIM:hg

Telephones 301-655-3081
D-2




: | HAZARDOUS GAS DETECTOR

MODEL 8014

The Model 8014 (Kitagawa) Hazardous Gas Detector pro-
vides accurate, dependable and reproducible results in de-
termining concentrations of toxic gases and vapors. It has
been proven through extensive use by leading industrial
companies and government agencies.

Only three easy steps are required to operate the detector.
(1)break off the tips of a fresh tube, (2) insert the tube end
marked with ared dotinto the pump inlet, and (3) pull out
the pump handle to draw in a 100 cc. sample of atmos-
phere. These samples a2re drawn into the pump at a fixed
and reproducible rate through a single, stainless stee!,
limiting micro-orifice. This single precision orifice and the
design of the detector tubes eliminate the need for multiple
orifices. The detector tube contains a chemical reagent
which absorbs and reacts to the gas or vapor being analyzed.
The tubes are formulated with a constant reagent weight
which is corrected by a calibration chart for variations in
each tube’s diameter. All tubes are ready for use and are
supplied with instructions and temperature corrections.
In most cases a constant color stain is produced which
varies in length according to the concentration of the
material being measured. The length of the stain is measured

"against a calibration chart furnished with each box. For

by & change in color. A color chart is included with each
box of tubes.

The pump has a solid brass, hand-honed, corrosion-proof
piston. The handle is accurately calibrated and marked
from 0 to 100 cc. to assure reproducible results. The pump
is virtually maintenance-free; it requires no lubrication and
carries an unconditional 5 year guarantee.
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PRICE

Model 8014 Precision, Hazardous Gas Detecter, with pump,

metal carrying case, spare parts, micro-photograph of
carbon monoxide (8014-1064, 106B, 106C) and ethylene pump micro-orifice, and operating manual. Without tubes
(8014-108B) measurements the concentration is determined (select tubes from chart) £90.00
Engineering Report with additional details available on request.
\
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HAZARDOUS GAS DETECTOR

l b DETECTOR TUBE O L N HEL  INTERFERENCES il
8014.102A Ac=tone 0.05-5.0% unlimited  Organic vapors 10 $7.50
8014.102C Acetone - in presence of 0.01-4.0% © 1 yeart Acetaldehyde, acrolein, methyl ethyl 10 8.00
l other hydrocarbons . iaea -= - w—-—iketone, methy! isobutyl, ketone, SO,
8014-101 Acetylene 50— 1,000 PPM unlimited Organic vapors 10 7.50
8014-105A Ammonia - high range 1-25% unhmited Hydrogen Sulfide 10 7.50
8014-1058 Ammonia - low range 20—-700 PPM 1 yeart Amines 10 9.00
2014-140 Arsine 5160 PPM unlimited Hydrogen suilide, phosphine 10 7.50
8014-118A Benzene 10-310 PPM 1 yeart Toluene, xylene, hexane 10 850
< 8014-1188 Benzene - in the piesence of 25-345 PPM 1 yeart none 10 10.00
other eromatic hydrocarbons o
8014-138 Buty! Acetate 0.01-1.0% unlimited Other organic vapors except 10 7.00
" halogenated hydrocarbons
. 8014-126A Carbon Dioxide - high range 0.1-2.6% unlimited Acid gases at high concentration 10 - Rale}
8014:126B Carbon Dioxide - low range 300-7,000 PPM unlimited | Acid gases at high concentration 10 9.50
8014.706A Carbon Monoxide 25-6,000 PPM uniimited Hydrocarbons, hydrogen sullide, 10 7.00
nitrous gases, ammonia
8014-10€8 Carbon Monixide - in the 25—6,000 PPM unlimited Nitrogen dioxide 10 8.50
l . presence of ethylene
8014-506C Carbon Monoxide - in the presence  25—6,000 PPM 1yeart* none 10 8.50
of hydrocarbons and nitrous gases
£014-109 Chiorine 1-40 PPM 1 yeart Other halogens, ozone, nitrous gases 10 7.50
; l £€014-116 Chiorine Dioxide 16—-500 PPM 1 yeart Halogens, ozore, nitrous gases 10 9.00
- 8014-123 Dimett-vl Ether 0.01-1.2% unlimited Organic vapors 10 7.00
8014-104A Ethanol 0.04-5.0% unlimited Oroanic vapo's 10 +7.00
; 8014111 Ethyl Acetate 0.01-5.0% unlimited Organic vapors 10 7.50
8014-1088 Ethylene 0.5-100PPM unlimited Carbon monoxide, acetylene, 10 8.50
l,': hydrogen sulfide, hydrogen cyanide
8014-122 Ethylene Oxide 0.01-3.5% unlimited Organic vapors 10 7.50
! . 8014-113 n Hexane 0.01-0.6% unlimited  Organic vapors 10 8.00
- 8014-112A Hydrogen Cyanice 0.01-3.0% 1yeart Cyagagen, hydrogen sultide, suliut. 10 7.50
dioxide
8014.167 Hydrogen Seienide 1-600 PFM 1yeart Arsine, hydrogen sulfide 10 7.50
" 8014-120A Hydrogen Sulfide - hich range 0.01-0.17% ~ untimited  Sulfur'dioxide 10 7.50
8014-1208 Hydrogen Sullide - low rangs 5-160 PPM 1vyeart Sutfur dioxide 10 8.50
8014-120C Hydrogen Sulfide - in the 0.005-0.16% unlimited Hydrocarbons, carbon monoxide, 10 8.50
presence of sullur dioxide fitrous gases, hydrogen cyanide
l £014-120HH Hydrogen Sullide 1000—-3000 PPM  unlimited Sulfur dioxide 10 8.50
\ 8014.153 Isobutyl Acetate 0.01-1.4% unlimited Organic vapors 10 8.00
8014-149 Isoprnpyl Acetate 0.01-1.2% unlimited Organic vapors 10 8.00
8014-150 Isopropyl Alcoho! 0.01-2.0% unlimited Organic vapors 10 7.00
. 8014-157 Methyl Bromide 10-500 PPM 1yeart Chlorine, bromine, hvdrogen chloride, 20 12.00
© ethyl bromide
8014-1398B Methyl Ethyl Ketone 001-1.4% unlimited Organic vapors 10 7.00
R 8014.155 Methyl Isobutyl Ketone 0.005—1.0% unlimited Organic vapors 10 8.00
8014-164 Methyl Mercaptan 5-120 PPM 1 yeart Methyl sullide, chlorine, acetylene, 10 9.00
. nitrogen dioxide, carbon monoxide,
. ethylene, ethyl mercaptan
8014129 Nickel Carbonyl 20—~700 PFM 1 yeart : Hvdrogen sulfide, sulfur dioxidc 10 8.00
8014.117 Nitrogen Dioxide 1-1,000 PPM 1 yeart Halogens, ozone, chlonine droxide 10 8.00
8014:135 Perchioroethylene 10-400 PPM 1yeart Bromine, chlorine, nitrogen dioxide, 10 11.00
methyl bromide, hydrogen chlonde,
trichloroethylene, 1,2-dichloro-ethylene
8014-146 Phosgene 0550 PPM 1yesrt Halogens, nitrogen dioxide, hydrogen 10 8.00
. chloride
’ 8014-121A  Phnsphine - high range 20-800 PPM unlimited  Hydrogen sullide, arsine 10 7.00
l 8014-121B Phosphine - low range 5-90 PPM unlimited Hydrogen sullide, arsine 10 7.00
i 8014-103A Sulfur Dioxide - high range 0.1-4.0% unlimitad Hydrogen sulfide 10 8.00
8014-103B  Sullur Dioxide - middie range 0.02-0.3% unlimited Hydrogen sullide 10 8.00
8014-103C  Sullur Gioxide - low ranqe 5-300 PPM 1yeart Hydrogen sullige 10 8.50
8014-103D Sullur Dioxide - trace range 1-80 PPM 1 yeart Hydiogen sullide, nitrogen dioxide 10 8.50
l 8014-1038F Sultur Dioxide - in llue gases 0.02-0.30% unlimited none 20 12.00
8014.124 Toluene 1-1,000 PPM 1'yeart Bengene xylene, hexane 10 9.50
8014.134 Trichicroethylene Perchloroethylene 10-400 PPM 1yeart Halogens, chlorine, 0zone, nitrous gases 20 12.00
i 8014.132 Vinyl Chioride 0.05-1.0% unhimited Organic vapors 10 8.00
l 8014-143 Xylene 50-5,000 PPM 1yesct Benzene, toluene, hexane 10
1 Al short ahelf life tubes cen be extended by refrigaration, * Refrigeretion recommended.
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